In this report, the Health Council of the Netherlands advises the government on the best policies to achieve an adequate vitamin D supply for the Dutch population. People with a dark skin, those who spend little time outdoors, pregnant and lactating women, veiled women, elderly and children who do not receive vitamin D supplements or infant formula are at risk of vitamin D deficiency. To improve this, more consistent information about vitamin D should be provided. Spending at least 15 min a day outdoors in combination with a healthy diet generates sufficient vitamin D in children and adults with a light skin. All other groups need additional vitamin D from supplements (10-20 mg/day). Fortified foods can only provide part of the additional vitamin D needed.
Background
The Minister for Health, Welfare and Sport has asked the Health Council of the Netherlands for advice on adequate vitamin D intake and the best policies to achieve this for the Dutch population (Health Council of the Netherlands, 2008) .
New scientific developments
The amount of vitamin D in the body can be measured by means of an indicator: blood serum calcidiol levels. In 2000, the Health Council established dietary reference values for vitamin D on the basis of a serum calcidiol level of 30 nmol/l (Health Council of the Netherlands, 2000) . In this advisory report it recommends a higher target (at least 50 nmol/l of blood) for women aged 50 years and above and men aged 70 years and above (Health Council of the Netherlands, 2008 ).
This conclusion is based on recent research into the effects of vitamin D and calcium on bone health, the risk of fractures and the risk of falling in the elderly (Table 1; Cranney et al., 2007; Huang et al., 2006; Tang et al., 2007) . The effects are the largest among postmenopausal women who are institutionalized. As bone loss accelerates around the menopause, the Health Council assumes that the higher target is appropriate for women aged 50 years and above.
A good vitamin D supply has recently been linked to a lower risk of many other conditions as well, such as cardiovascular diseases, colorectal cancer, autoimmune diseases, infectious diseases and type 2 diabetes (Holick, 2004; World Cancer Research Fund/American Institute for Cancer Research, 2007) . However, the Health Council judged the evidence for these effects not yet strong enough to allow specific recommendations. A protective effect has been observed at serum calcidiol levels of at least 75-80 nmol/l. Achieving such levels requires a vitamin D intake that has not been extensively studied and may exceed the tolerable upper intake level of 50 mg/day as defined by the European Food Safety Authority (Scientific Committee on Food, 2006). However, there is not enough evidence that such doses lower the risk of these diseases. It has neither been proven that long-term use of large amounts of vitamin D is safe. Given the risk of excessive calcium levels in blood and urine and formation of kidney stones, the European Food Safety Authority recommends only such an intake level under medical supervision (Scientific Committee on Food, 2006).
Vitamin D supply in the Netherlands
Inadequate vitamin D status is observed in all sections of the Dutch population. Its prevalence is highest at the end of winter (Table 2) .
Ways to improve the Dutch vitamin D supply
The recommendation is that people should spend at least 15 min a day outdoors to realize vitamin D production in the body, while taking care to avoid sunburn. The Health Council feels that exposing at least the head and hands should not be emphasized in the information, because it is actually brief exposure of larger parts of the body, such as the arms and legs, that boosts vitamin D production. But this exposure only generates vitamin D between April and October in northern areas, such as the Netherlands (Webb, 2006) . During the winter, people rely on the physical reserve of vitamin D they have built up over the summer in combination with dietary vitamin D.
A healthy diet should provide enough vitamin D (and calcium) for people aged between 4 and 50 (for women) or 70 years (for men) with light skin who spend enough time outdoors. All other groups need additional vitamin D from supplements.
The Health Council of the Netherlands recommends the following targets for additional vitamin D intake for certain groups:
an additional 10 mg of vitamin D a day for: * children aged up to 4 years (this advice does not apply to children consuming more than half a litre of infant formula or follow-on formula a day); * people aged between 4 and 50 (for women) or 70 years (for men) who have dark skin, who do not spend 15 min a day outdoors; * women aged up to 50 years who wear a veil; * women who are pregnant or are breastfeeding; * people aged over 50 (for women) or 70 years (for men) who have light skin and who spend 15 min a day outdoors.
an additional 20 mg of vitamin D a day for:
* people who have osteoporosis, who live in a care home or nursing home, people aged over 50 (for women) or 70 years (for men) who have dark skin or who do not spend 15 min a day outdoors, and women aged over 50 years who wear a veil. The Health Council assumes hereby that calcium intake is adequate ('adequate' in the sense that it is at the level of the adequate intake).
People who do not take supplements would benefit from eating foods fortified with vitamin D, but very few such foods are currently available. And even if there were enough products on the market, their consumption would not provide all the additional vitamin D needed.
Fortification, European legislation and monitoring
The Health Council recommends the continuation of the addition of vitamin D to margarine, low-fat margarine and products used in baking and frying, and that the type of foods to which vitamin D can be added in Europe should be restricted to milk, milk substitutes and oil, rather than allowing vitamin D to be added to any product without restriction as is the case at present. The advantage of these products is that they are consumed by a large proportion of the population including high-risk groups. The proposed fortification level is 10 mg vitamin D per litre for milk and milk substitutes and 4.5 mg vitamin D per 100 kcal for oil. These levels do not put children or adults at risk of excessively high intake when they are consumed in combination with supplements.
The Health Council further recommends to the Dutch government to monitor vitamin D intake and the vitamin D status of the Dutch population as a whole and of high-risk groups in particular
